(1) The primary sensitivity of the tissues on first contact with heatkilled tubercle bacilli. The greater the primary toxicity of the tubercle bacillus for the skin of an animal, the greater is the susceptibility of that animal to tuberculosis. (2) The acquired sensitivity of infection. All else being equal, a higher allergic sensitivity acquired during infection is associated with a greater resistance to tuberculosis, and, conversely, rabbits which develop the least sensitivity to tuberculin are often most susceptible to the disease. (3) The degree of allergy of infection is itself partly determined by the innate capacity for sensitization or responsiveness of the skin to substances in heat-killed tubercle bacilli. (4) The permeability of the skin to particulate matter. The greater the permeability, the greater the susceptibility to tuberculosis. None of these factors alone accounts for resistance, but their interaction and, doubtless, the collaboration of many other factors determine resistance. (5) An analogy has been found between the mode of reaction of artificially immunized and naturally highly resistant rabbits. In both instances the reaction to the tubercle bacillus is accelerated and abortive as compared with the reaction on first infection of rabbits of low inherited natural resistance. Since there is no present sign that preventive medicine will make pneumonias as rare as typhoid fever, pneumonias remain a common medical emergency. In spite of recent advances in non-specific therapy the combined average death rate for the pneumonias is close to 25 per cent. By early and adequate specific treatment a reduction of the mortality to 5 per cent appears to be within the bounds of possibility. Unfortunately serum treatment is, and (unless it can be simplified) must remain, more suited to hospital than home conditions. The practitioner meets numerous difficulties: the laboratory aids are essential, but complicated and, usually, not available. Serum is costly, and the available types are few. Its administration requires time, skill and courage. Subsequent to the enumeration of the indications for serum therapy in the field, the following desiderata for better pneumonia control were advanced: (1) Determination of the cost of community provision of a complete pneumonia service; (2) In research work, it is usually necessary to sterilize all seeds that are to be inoculated with legume bacteria. This procedure raises a question concerning the efficiency of various sterilizing agents, and there is a problem as to the effect which might be produced upon the legume bacteria by any residual disinfectant remaining upon the seeds. A study of this problem was made by sterilizing lots of alfalfa and clover seed, drying them, and placing individual seeds upon Petri plates, to compare some of the more modern disinfectants with mercuric chloride (1:400 for 4 minutes) and chlorine water (2 per cent for one-half hour).
The number of viable bacteria remaining, as shown by the colonies that developed, was such as to suggest that complete sterilization of seeds is impossible. There was a level of contamination below which disinfectants were unable to reduce the number of bacteria. One disinfectant which had a phenol coefficient of 100 for pathogenic organisms proved worthless for the sterilization of seeds.
Mercuric chloride appeared to be variable in its effect, both in its ability to kill bacteria, and in its effect upon the nodule bacteria which were added later. So far chlorine water has proved as suitable as any agent for killing bacteria on the seeds, and it also possesses the advantage that it is easily washed from the seeds before inoculation. No correlation was found between the susceptibility of Escherichia, Aerobacter, and Shigella strains to bacteriophages C13 and C16 (Burnet's pure strains) and any of the following characteristics: motility, fermentative ability, methyl-red and Voges-Proskauer reactions, utilization of citrate, or production of indol or hydrogen sulfide. Strains of a single species differed in lysability; some were lysed by both bacteriophages, some by only one, others by neither. Furthermore, many strains yielded, on dissociation, sub-strains (apparently identical in their biochemical reactions) which differed in susceptibility to these bacteriophages.
Following dissociation into R and S colonial types, a correlation was noted in most instances between susceptibility to C13 and colonial type. Thus, all sub-strains from 7 of the 8 parentstrains which yielded only R colonies were lysed, while all sub-strains from 24 of the 25 parent-strains which yielded only S colonies were not. The majority (26 of 33) of the R sub-strains from 13 dissociating parent-strains were lysed, while 28 of 39 sub-strains were not. Most of the R types and about one-half of the S types were lysed by C16. Thus, C13 usually lyses R but not S strains, while C16 lyses most R and some S strains.
The differences in the susceptibility of bacterial strains to bacteriophage are explained best on the assumption of differences in the antigenic structure of the bacteria. When isolated from tissue the microorganism is a short, slender, straight or curved rod 1 to 2 micra long. These form round, shiny colonies about 1 mm. in diameter.
When kept on agar, filaments 4 to 15 micra long may be found. These long thread-like forms form irregular, opaque colonies 2 to 4 mm. in diameter.
In gelatin stab cultures the growth radiates from the line of inoculation forming the test tube brush growth without liquefaction. Litmus milk may become slightly acid. A narrow green zone of hemolysis is seen around deep colonies in blood agar. Indol is not formed. The Voges-Proskauer reaction, methyl red, methylene-bluereductase, and catalase tests are negative. Aesculin is not hydrolyzed. Hydrogen sulfide is readily formed.
No gas is formed on any fermentable media. Acid is produced readily from glucose, galactose, levulose, and lactose. A delayed reaction is seen in mannose and cellibiose. No reaction
